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velocities form a narrower velocity cone than 
ia therefore coneluded that measurement of the 


the slower ions. It 
true energy distribu- 


tion must be accompanied by measurament of che angular diateibugion 
of the particles and the number of particles of given energy must he 


APPROVED FOR RELEASE: 07/13/2001 


CIA-RDP86-00513R001237620006-4" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237620006-4 


Lee 


ACCESSION NR: AT4025306 


integrated over all the angles in éthee te ensure accuracy. The 
duration of the discharge exerts little influence on the energy spec- 
tra. The length of the plasmoid changes as it moves from the source 
because of the spread in particl2 velocity, and since the particle 
velocity decreases with increasing mass, the light ions are concen- 
trated in the frontal part of the plasmoid and the heavy ones in 

the tail part. This spatial separation of the ions increases with 
increasing transit length. In the absence of the Magnetic field 

the slow ions are rapidly lost because of the broad velocity cone. 
There are grounds for assuming that the plasmoids produced by pther 
plasma guns, particularly coaxial, show a similar behavior. Orig. 
art. has: 9 figures. 
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| spectroscopy » high speed photography | 
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studied. The gun structure and operational parameters are described. The gun was 
operated with a pulsed magnetic field (20 usec) during which a much shorter high volte | 
age pulse was applied to the cathode which was found to eject both ions and electrong.| 
“ The collector received about one ampere of ion current during such pulsed operations®? | 
As in other guns, the ion acceleration occurred only during the first few tenths of a 

| microsecond and the energy reached often exceeded the applied accelerating voltage. i 
| It was noted that when artificial transmission lines were used for the energy storage y' 

| plasma ejection occurred at each reflection of the wave thus forming a long train of | 


| Plasmoids . The plasma properties were studied with a mass spectrometer, X-ray detec- —— 
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| ABSTRACT: The performance and characteristics of a eek gun with a hot cathode are 
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' tors and high speed photography. The results for various pressure and current condig 
* , tions are shown and analyzed in terms of the electric circuit interaction with a- 
i simple plasma model. Orig. art. has: 4 formulas, 7 figures. 
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! APSTRACT: The authors measured the velocity of propagation of ultrasound in the fol- 


aowing Dinary and ternary liquid mixtures: ethyl formiate f- formic acid, - ethyl 
alcohol. The velocity of ultrasound was determined accurate to 0.5% by the method 
of visual observation of the diffraction pattern in the investigated liquid. With 
increasing amount of formic acid in the binary mixture, the velocity of ultrasound 
increased almost linearly. With increasing concentration of the ethyl alcohol in 
the ternary mixture the velocity passed through a meximum at small concentrations. 
i. Kikarev. [Translation of abstract] 
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The coeff of adiabatic compressibility of n- 
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methyl acetate, ethyl acetate, propyl acetate, 
butyl acetate, and ethyl alc were detd in a 
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Description of pkperimentally-observed relaxation processes in 
acetates and f tes. The investigation was performed by pulse 
and optical methods at frequencies of 1 - 30 mc. In the tempera- 
ture range from 40 to + 30° several complete relaxation regions 
were observed in metal acetate, ethyl acetate, methyi formate ; 
and ethyl formate. An investigation was made in ethyl acetate of 
the absorption of ultrasonic waves along the saturaticn line, in- 
cluding the critical region, and new relaxation phenomena were 
established and investigated. For each relaxation region a 
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' Abstract: A substantiation is given for a newly developed procedure for 
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radiator and the reflector relative to each other, the radiator and 
reflector remain stationary in this method. This circumstance not 
only simplifies to a considerable extent the construction of the 
measuring chamber and accelerates the measurement process, but leads 
also to a more successful utilization of the pulse method in the 
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Abstract: It is shown that there are no hysteresis phenomena in the speed 
of propagation of ultrasonic in the critical region of a liquid- 
vapor system, and the problem of the possibility of employing 
ultrasonic methods for the determination of certain parameters 
of the critical state (To, c) @re discussed. A verification is 
meade of the diameter of the wave impedance using new data on the 
density. New theoretical investigations of the liquid and gas 
states are used to establish the diameters of the sound velozity 
and the wave. impedance. It is shown experimentally that one of 
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Title : Use oF Ultrasonics in the Investigation of Generalized Critical Phenomena 


Orig Pub : Primeneniye ul 'traakustiki k issled. veshchestva. Vyp. 3- M-, MOFI, 1956, 71-83 


Abstract : Discussion of the use of ultrasonic measurements in the investigation of the 
generalized eriticai phenomena. Using liquid mixtures with a critical dis- 
placement tempereture as an exemple, it is shown that the apeed of scund (c) 

cannot be used as a general thermodynamic characteristic of critical liquid- 
liquid and liquid-vaper regione. Unlike the density and specific heat, the 
character of the variatioa of the speed of sound differs with the mixture. The 
behavior of the adiebatic-campressibility coefficient of Miquid-vaper and liquid- 
liquid systems is alse uvique in the critical region of each system. In con- 
tradistinction, the specific heats and the sound-abserption coefficient (%) in 
the critical regions of the liquid-vapor system vary with the temperature in 
analogy with similar variations of the specific heat and of the sound absorp- 
tion coefficient in the liquid-liquid system. It ig necessary to take into 
account here the presence of relaxation phenomena in the critical region of 
liquid-vapor, causing the specific heat, computed by ultrasonic measurement, to 
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depend on the ultrassnic frequency. The derivative ( as fa T\ can be used as 
one of the characterietics cf the generalized critical phenomena. It is noted 
thas it is necessary te develop procedures and apparatus for precision measure- 
ment of c and™ directly at the critical point and its vicinity. Bibliography, 
19 titles - 
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temperature of more than 300° was used. The absorption of ultrasound in ethyl 
acetate was measured from the absorption line at 7 frequencies in the interval 
of 5 - 15 ke. : 

From the data obtained the dependence of absorption on temperature and frequency 
was determined. a/V“ decreases sharply with an increase of frequency from 

5 to 9 kc, and then decreases only slightly with a further increase of fre- 
quency. The frequency domain investigated here apparently comprises the domain 
in which a relaxation of spatial viscosity takes place and also the domain in 
which a/v? is approximately constant. The frequency dependence of excess ab- 
sorption found here confirms the existence of a relaxation process in ethyl 
acetate at temperatures of from 160 to 210°, which is shown by the existence of 
sharply marked maxima on the curves. This process is maintained up to the criti- 
cal point. From the data obtained it was possible to compute also the character- 
istics of the found relaxation process. The relaxation time found in this way 


diminishes from 2,654107° 


to 2,12.107° sec if temperature rises from 160 to 
210° and is of the same order as the relaxation time in acetic acid. At present, 
ethyl acetate is carefully studied at the institute mentioned below by means of 
ultra-acoustic and spectroscopic methoda. 


INSTITUTION: Pedagogical Institute for the Moscow Area. 
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Vaerossiyskaya konfererntsiya pr fessoroyv = prepowls ateley pedago- 
gicheskikh institutoy 


Primeneniye ul'traakustiki kK issledovanivu veshche. .vs5 trudy kon- 

ferentsii, Vyp. 7 (Application of Ultrasonics *’r Analysis of 
Substances; Transactions of the All-Russian Cer.rerence of Pro- 
fessors and Teachers of Pedagogical Institutes, Nr 7) Moscow, 
Izd. MOPI, 1958. 283 p. 1,500 copies printea. 


Tech. Ed.: S. P. Zhnitov; Eds.: V. F. Nozdrev, Prcfessor, and 
B. B,. Kudryavtsev. 


PURPOSE: This book 4s intenaed for physicists, teenricians, aero- 
nautical engineers and other persons concerned with ultrasonics. 


COVERAGE: The book contains twenty eight articles wuicn treat ultra- 
sonic phenomena in five general categories: 1) historical data 
on the development of ultrasonics in the Soviet Union over the 
past forty years, 2) the speed of sound in suspensions of varying 
concentration and number and type of components and the relation- 
ship between sound velocity and the compressirijity of electrolytes; 
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3) ultrasonic investigations of physical and chemical properties 
of materials and the determination of physical and chemical con- 


stants, e. 


g. density of aqueous solutions, adiabatic compressi- 


pility, molarity of solutions (with given temperatures), viscosity, 
surface tension, saturation pressure and also ultrasonic investi- 
gation of the carbon content and petrographic state of coal; 4) 


industrial applications of ultrasonics, e. &. 


emulsification of 


reagents, cleansing of textile fibers and enhancing the sucepti- 
bility of some synthetic fibers to dyeing, ete.; and 5) apparatus 


which produce ultrasonic waves. 
References accompany each articie. 


TABLE OF CONTENTS: 


Nozdrev, V. F. Deve lopment 


‘Ynion in 40 Years 


Kudryavtsev, 5. B. 
pensions 
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Predvoditelev, A. 8. One Case of the Por wa tion 
genieties in Liquids 


Gudova, Rf. A. Applicst lor of Ultrasente Meas vie hs 
Adiabatic Compressitility | ciadyin, ote Ue Moyete 
a Polyatomic Liquid 


Mikhaylov, I. G. and Yu. P. oyrnikov. The Problem Wf ne 
Compressibility of Solutions of Electrolytes 


Larionov, N. I., N. A, Dmitriyeva, and Gq. ¥. Goryachko.  In- 
vestigation of the Physical. and chemical Properties of Aqueous 
Solutions of Rimethyl Formamide in the Temperature Interval 
From 20 to 90 © With the Ultrasonic and (ther Methcds 


Otpushchennikov, N. F.. Investigation of the Speed of Ultra- 
sound in Naphthalene and Hyposulfite to che Range of Phase 
Reversals of the First Order 
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Osadchiy, A. P. The Dependency of the Avsorption of ULtca- 
gound Upon Its Intensity 


Gershenzon, Ye. M. The Use of Ultrasound to Create Perindic 
Structures 


Bryukhatov, N. L., and G. Pp. D'yakov. Some Nev Magnet ostrie- 
tive Materials 


Savinikhina, A. Vv. Ultrasonic Method of Determining the 
Saturation Pressure of Plastic Lignids 


Grishin, A. P. Ultrasonic Mettod of Investigating tine 
Crystallization Process of Farafinic Petroleum Products 


Matveyev, A. K., and Ye. {. Martynov. Speed of Propagation 
of Transverse Ultrasonic Waves in Joa} 


Kirillov, ©. D. Emulsification of Blotaticn Reagent h oy 
Ultrasonic Waves 
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Ultrasound on the Physical and Hygienic Fe 
During Purification Process 


Goryachko, G. v., N. A, Dritriye. and N, 
Application of Ultrasound teorioe Dyeice foPtal 
Fiber of the "Natron" Type 


Yegorov, N. N. Application of Ultrasonic Hetaoic fo mr Measure~ 
ment of the Depth of a Tempered Surface [ayer 169 


Yakovlev, V. F. and A. D. oipir. Elementary raesry 7 
Quartz Converter 185 


Kal ‘yanov, B. I. Measurement of the Coefficient of Absorp~ 
tion of Ultrasound in the Critical Range ¢f Methyl acetate 
by the Pulse Method 


Kal'yanov, B. L: Methodol*gical Peculiarities oF Lees ts= 
gating the Coefficient of Absorpticn of Substances in the 
Critical Range by the Bulse Method 
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Sobolev, V. D. The Application of a Telescopic o73tem 
for Measurement of the Speed of Ultrasound by the Gptical 
Method 


Bormosov, Yu. N. and O. A. Starostina. A New Design for the 
Measuring Chamber of a Photoelectric Apparatus 


Maksimov, Ya. s, and A. I. Ivanov. A Demonstrat-r Pulse 
Generator With Ultrasonic Indicator 


Mel‘nikav, A. 5. Some Academic Experiments With the 
Application of Electroacoustic Apparatus 


Kudryavtsev, B. B. The Propagation of Sourd in Liywids 


Belinskly, B. A. The Theory of Speed Dispersicr 4 the 
Coefficient of Absorption of Ultrasound in Ester. 


Organic Acids 
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Akulov, N. 5. ‘The Theory cf Phase Transitions With two 
Curie Points 
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An ultrasonic impulse ot Paap As 
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Ac. impulse awiociave for t-vestigeation of the propagation and 
absorption of “israsonic ware dy impulse, optical and electro- 
mechanical meth ds 
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er Kaltyanov, B.I., and Wozdrev, V.F. 46-4-2-14/20 


TITLE: Investigation of the Frequency-lemperature Dependence of the 
Coefficient of Absorption of Ultra - sound of Methyl Acetate in the 
Critical Region (Iss ledovaniye chas totno-tempsraturnoy zavis inosti 
koeffitsiyenta pogloshcheniya ul'trazvuia v kriticheskoy oblasti 
metilatsetata ) 


PERIODICAL: Alas ticheskiy Zhurnal, 1958, Vol IV, Nr 2, pp 197-199 (USSR, 


ABSTRACT: Only one paper (Ref 1) reports the frequency dependence of the 
absorption coefficient & of ethyl acetate in the critical region. 
The prevent author extended this work to the fraquency dependence of o& 
in the critical region for methyl acetate. Frequency dependence 
of a& for methyl acetate in the temperature interval -40°C to +40°C 
was reported in Ref 2. Measurements on methyl acetate (critical 
temperature 233.7°) were wade at 9 frequencies in the region 
5-14 Mc/s. The authors used a pulse technique (Ref 3) to measure 
the coefficient of absorption & In this technique two reflectors 
are placed at different distances from a quartz generator. at 
temperatures 10-20° below the critical the pulse corres oonding to 
the farther reflection disappears because of strong absorption and 
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46-4-2-14/20 
Investigution of the Frequency-Taiperature Vependence of tne Coefficient of 


Absorption of Ulf sound of Hethyl Acetate in the Critical Region 


then the method of one fixed distance is used. The rasults of 
measurements in tha form of dependence of a/ve on frequency y and 

on Rompers ear? in the critical region are given in Fig 1. The value 
of Hy* dgpe, tly on frequency and the observed decrease of 
otfy” with,y 15 characteristic of ralaxational processes. This is 
also confirmed by the behaviat of the product of the excess 
absorption and wavelength, t = Mexcess A (Fig 2). The maxiuun 

value of p near the critical point decreases somewhat (Fig 3,; the 
frequency corresponding to the maximum of pis approximately 7.1 Mc,’s. 
The results reported show that the frequency dependence of A/y2 which 
was first obtained for ethyl acetate in the region -40°C to 44000 
holds at temperatures up to the critical point. There are 3 figures 
and 5 Soviet references. 


ASSOCIATION: Moskovskiy oblastnoy podagogicheskiy LIastitut imeni N.K. krups«oy 
(lioscow Regional Pedugogical Insijitute imeni N.a. hrupskaya) 


SU BALLTTED : November 10, 1957 


Card 2/2 1, Methyl acetate—Sound—Absorption~Theory 2, Methyl acetate 
Temperature effects 
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AUTHOR : Nozdrev, V.F. 
TITLE: On the Problem of Absorption of Ultrasonic Waves in Ethyl Acetate 


(K voprosu @ pogloshchenii ul'trazvukovykh voln ¥ etilatsotate) 
PERIODICAL: Alusticheskiy Zhurnal, 1958, Vol IV, Nr 2, pp. 202-204 (USSR; 


ABSTRACT: In the Laboratory of Molecular Acoustica of the Moscow Regional 
Pedagogical Institute {meni N.K. Krupskaya, atadies of absorption of 
ultrasonic waves in asters of carbonic and formic acids were carried 

out during the last fow years: These stadies showed both in ethyl 
acetate (Refs 1-2) and in methyl acetate (Ref .3) the presence of 

two closely spaced peaks on the oy curve in the 3-20 Mc/s region. 

This would indicate that two relaxation regions are presents It does 

not agree with the classical relaxation theory, accérding to which such 
closely spaced maxima cannot be resolved. In 4n attempt to shed further 
light on this problem the author repeated measurements on absorption 

of ultrasound in ethyl acetate by pulse and optical methods. In the 
pulse method the usual technique of 4 movable reflector was used. 

In optical measurements of the absorption coefficient an apparatus 

with @ photo-element and a d.c. amplifier was used (Ref 6). Measurements 
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wore made at tempera 
3-30 Mc/s. The cond 
to minimise all poss 
properties: density 
and the refractive 1 
the results obtained 


tures of 420°, 42°C and -20°C at frequencies of 
jtiens of experiment were very carefully controlled 
{ble errors. &thyl acetate used had the following 
at 20°C was 0.0014, boiling point was 76-—77°C 
ndex at 20°C was Dy = 1.37209. The errors in 
wore 15-20% at low frequencies and 7-8% at 


10-25 Mc/s. The results for 20°C are shown in Fig 1. The present 


results, show by op 
obtained earlier by 

by crosses. The orr 
at 1-6 Mc/s are s0 g 
Mikhaylov's results 

Fig 1 as black dots. 
sound source which ¢ 


en circles, are in good agreement with the results 
the present author and sultanov (Refs 1-2), shown 
ors of measurement of the absorption coefficients 
reat that one can hardly regard them as reliable. 
(see pp- 199-200 of this issue) are show in 

Mikht ylov used a piezo-quartz wedge as the 
omplicates the experiment and increases the errors. 


The present author found that it is not possible to produce 4 


uniform acoustic fie 


ld using @ quarts wedge. Fig 2 shows the field 


obtained using such a wedge at 4.5 iic/s in toluene. New mothods anich 


would give an accura 
low frequencies. In 
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hor thancs 
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Translation from: Referativnyy ghurnal Mekhanika 1958, Nr ll. p6 (USSR) 


AUTHOR: Nozdrev, V.F. 


wow OA met . 
TITLE: Molecular Acoustics at the Seccnd [rternat-onal Acoustics Corgress 
. (Molekulyarnaya akustika na Vtorom Mezhdunarodnom akusti:cheskom 


kongresse) 


PERIODICAL: V sb, : Primeneniye ul'traakust k :ssled veshchest-a. Nr 6 
Moscow, 1958, pp !1 25 


ABSTRACT: Bibliographic entry 
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Vserossiyska ya konferentalya, professoroy i prepodavateley pedagogi- 
cheskikh inetitutov. 


Primeneniye ul'traakustiki k {ssledovaniyu veshchestva; trudy 

konferentsii, vyP- 8 (Application of Ultrasonics in Whe Study 

of Matter; Transactions of a Conference, Nr. 8) Moscow. Izd. 
MOPI, 1959. 170 p. 1,000 copies printed. 


Tech, Ed.: S. P.- Zhitov. 


PURPOSE: The pook 1s intended for physicists, particularly those 
specializing in the field of ultrasonics. 


COVERAGE: This 4s a collection of 12 articles dealing with problems 
of acoustics, ultrasonics, and molecular physics. References 
are given at the end of each article. 


TABLE OF CONTENTS: 


Nozdrev,V.. Some New Problems in the Study of the Critical State 
by Acoustical Methods (Results of the International Colloquy in Pars, 


1957) 3 
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